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7 é all whom it may concern.:
Be it known that I, Roperr R. Remp, a

citizen of the United States of America, re- -

siding at Ithaca, in the county of Tompkins

tate of New York, have invented cer-

tric Furnaces, of which the following is a
specification. . ‘ _

The primary object of the invention is the-

provision of means for protecting the re-
sistors of an electric furnace from oxidation,
convection and deterioration, the method em-
ployed being one readily practised and easily
as well as inexpensively installed. '
A further object of the invention is to
increase the life of an electric furnace sub-
stantially indefinitely by the preservation of
carbon or-other resistors employed in the
farnace,: a protective "envelop being em-
ployed failing to give up oxygen to the car-
bon and also cutting off convection.

A still further object of the invention is
to provide a carbon resistance furnace pre-
venting . disintegration of the resistors due
to oxidizing and the effect of air currents
traveling along the face of the resistor dis-
integrating.particles thereof, the invention
providing yielding heat-insulation for the
resistors as well as mounting the latter yield-
inglv in the furnace.

‘With these general objects in view and
others that will appear as the nature 6f the
invention is better understood, the same con-

_sists of the, method hereinafter set forth

which will be described .in conuection with
one manner of carrying out the same as illus-
trated in the accompanying drawing. ‘

In the drawing like reference characters
designate corresponding parts throughout
the several views, and

Figure 1 is a vertical transverse sectional
view of the invention, ‘

Fig. 2 is a top plan view thereof with the
top plate removed, and ) o

Figs. 3, 4, and 5 are detail views of differ-
ent forms of resistors adaptable for employ-
ment with my furnace in carrying out the in-
vention. . :

My method and apparatus broadly con-

“sists’in the protection of resistors in electric

furnaces by means of liquid glass and T have
herein -illustrated an electric furnace com-
prising an outer container 10 constructed of
such material as fire brick or concrete and
being a heat insulator for the mschanical

protection.of the heating chamber therein.
A lmmg 11 for the container 10 consists of
magneésla (Mg.) or powdered brick dust and
magnesia, thereby forming a heat insulating
liner for the container. A crucible prefer.
ably formed of graphite of suitable dimen-
sions’ with an open mouth 13 is centrally
mounted within the heating chamber 14 upon
blocks or abutments 15 in such a manner
as to allow for expansion and contraction.
Molten glass 16 surrounds the crucible 12
within the chamber 14 and the magriesia lin-
g 11 contacting the glass 16 forms a cush-
ion br resilient heat insulator therefor. The
glass 16 is first inserted in the chamber 14
in ‘powdered form, a plurality of resistors 17
being rounted in the chamber 14 with their
logver ends resting upon small pedestals 18
of socket form permitting slight lateral
movement to the resistors during the expan-
sion and contraction of the glass 18.

The resistors 17 are preferably carbon,
owing to the high resistance, which decreases
as the temperature rises, leading in' elec-
trodes 19 being connected to the upper ends
of the resistors 17 and projecting outwardly
of the furnace through the lining 11 and
container 10 for connection with the electri-
cal service wires 20 leading from the gen-
erator, not shown. -Any. desired number
of resistors 17 may be employed, it being
understood that the powdered glass 16 is
heated by the electrical current flowing
through the resistors 17, melting the glass 16
which flows around the resistors 17 and
crucible 12 shutting off all air and oxygen.
The glass 16 forms none of the chemical
combination with the material of either t}}e
resistors 17 or crucible 12 and the glass will
not appreciably part with its oxygen con-
tent at any temperature less than 1800° C.

The glass 16 to be employed in my method
and apparatus has a high SiO, content, such
as glass having over eighty per cent. of SiO,
in its make-up with the remainder chemi-
cally substantially equally resistant in de-
oxygenation. Such glass as Pyrex (Corn-
ing Glass Company) or any glass having a
high silicon oxid content mav be employed.
The -crucible 12 is of any standard make
suich as Dixon & Co.’s #35 crucible. On the.
mechanical side. the low coefficient of expan-
sion (.0000063) prevents destructive pressure
between the crucible 12 and the electrodes
17—19 and the surrounding walls 11—10,
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the heat insulation 11 being of a yielding na-

ture as well as the shiftable mounting of the
resistors 17 and the crucible 12 also-guard
against such pressures of expansion and con-
traction efforts. :

A cap or plate 21 covers the chamber 14
being formed of such material as concrete,
soapstone or other refractory material with
a heat insulating lining 22 of such material
as magnesin. Different forms of resistors 17
may be employed such as perforated plate
resistors shown in Fig. 8 and cylindrical as
shown in Fig. 5. The resistor in Fig. 5 com-
prises a rvefractery tube 23 containing
molten glass 24 and a central resistor 25, the
same being used in special cases where the
glass bath 16 for all resistors 17 in common
appears to be unsatisfactory. = Whichever
form of resistors is emploved, the same are
preferably spaced equal distances apart
around the crucible 12 within the molten

glass 16, An opening 26 is provided in the

cap 21 for gaining access te the crucible
mouth 13 therebeneath, the consiruction of
container being substantially that usually
employed in electric furnaces. Suitable
arrangement may be made for withdrawing
the electrodes 19 so that the glass 16 after
the first heat run forms a solid envelop for
cooling which eontains the resistors 17 which
can be weplaced in the same form and is
serviceable as a Fepair element. »
My invention including the method of em-
ploving. liquid glass for the protection of
electric furnace resistors is not limited “to
the construction of apparatus herein illus-

 trated and while an embodiment thereof has
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been described, it will be understood that
the scope of the invention will be found in
the appended claims.

What T claim as new is:

1. The method of protecting electric fur-
nace elements comprising the emplovment
of liguid glass.

2. The method of protecting electric fur-
nace elements consisting in immersing the
elements in liquid glass.

3. The method of protecting resistors of
electric furnaces consisting in surrounding
the resistors with liquid glass.

4. The method of protecting resistors of

electric furnaces from disintegration con-

sisting in surrounding the resistors with
liquid glass.

5. The method of protecting electric fur-

nace elements from disintegration consist-
ing in surrounding such elements with pul-
verized glass whereby a rise in temperature
of the resistors' produces a molten glass en-
velop therefor.

6. A method for protecting the resistors
of an electric furnace consisting in sur-
rounding the resistors with powdered glass
in the heating chamber of the furnace and
raising the temperature of the resistors

1,867,901

above the melting point of the glass forming
a molten glass envelop surrounding the re-
sistors. . '

7. A method for protecting the resistors
of an electric furnace consisting in sur-
rounding the resistors with powdered glass
in the heating chamber of the furnace and
raising the temperature of -the resistors
above the melting point of the glass forming
a-molten glass envelop surrounding the re-

sistors, and yieldingly mounting the resis-.

tors within the chamber to compensate for
expansion and contraction.

8. A method of protecting the resistors
of an electric furnace from oxidation, con-
vection and disintegration consisting in sur-
rounding the resistors with molten glass
during the operation of the furnace..

- 9. A method of protecting the resistors
of an electric furnace from oxidation, con-
vection and disintegration consisting in sur-
rounding the resistors with molten glass
during the operation of the furnace, the
crucible being within the molten glass cen-
trally of the resistors8 the resistors and
crucible being yieldingly mounted for com-

pensating for the expansion and contraction

of the glass. A

10. The method of protecting the resistors
of an electric furnace consisting in-the pro-
vision of a resilient heat insulating lining
for the heating chamber of the furnace and
providing molten glass surrounding the re-
sistors in contact with said lining whereby
expansion and contraction is equalized.

11. The method of protecting the crucible
and. resistors of electric furnaces consisting
in providing a resilient heat insulating lin-
ing for the chamber of the furnace with
the crucible and resistors positioned therein
and the provision of molten glass surround-
ing the crucible and resistors within and in
contaet with said lining.

12. The method of protecting resistors for
electric furnaces consisting in the provision
of a resilient lining of magnesia for the
heating chamber of the furnace and provid-
ing molten glass contacting said lining sur-
rounding the resistors and crucible.

13. The method of protecting resistors for
electric furnaces consisting in the provision
of a resilient lining of magnesia for the

" heating chamber of the furnace and provid-

ing molten glass contacting said lining sur-
rounding the resistors and crucible and

‘vieldingly mounting the crucible and re-

sistors within the molten glass of the heat-
ing chamber. .

" 14. An electric furnace comprising a con-
tainer, a vesilient heat, insulating lining
therefor providing a heating chamber with-
in the furnace, electrically connected re-
sistors within the heating chamber and
molten glass within said chamber surround-
ing said resistors.
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15. An electric furnace comprising a con-
tainer, a resilient heat insulating lining
therefor providing a heating chamber with-
in the furnace, electrically connected re-
sistors within, the heating chamber and
molten glass within said chamber surround-
Ing said resistors, pedestals upon the bot-
tom of the chamber adapted for shiftably
mounting the resistors thereon for compen-
10 sating for expansion and contraction.

16. An electric furnace comprising & con-
tainer of refractory material, a resilient heat
insulating lining therefor formed of brick
dust and magnesia, electrically connected
resistors inwardly of the lining, powdered
glass surrounding the resistors adapted for

‘assuming a molten mass upon raising the

temperature of the resistors in the furnace.
In testimony whereof I affix my signature.
ROBERT R. REED.
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